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ACOUSTIC BAFFLE ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of US. Provisional 
Application Ser. Nos. 61/068,657, ?led Mar. 7, 2008 and 
61/125,221, ?led Apr. 23, 2008 each of Which is hereby 
incorporated herein in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a baf?e assembly 

used to seal or baf?e a holloW body through the use of a heat 
activated expandable material. 

2. Background Art 
HolloW bodies or cavities, such as pillars forming part of 

the chassis of an automobile, are good transmitters of sound 
due to their holloW con?guration. In operation of an automo 
bile, for instance, the sound generated by the tires, the engine, 
and/ or the transmission can be readily transmitted through the 
holloW portions of the vehicle, such as A, B and C pillars, and 
can be audible from Within the passenger compartment of the 
vehicle. This transmission of sound is usually undesirable. To 
address this problem, manufacturers have placed baf?e 
assemblies Within the holloW portions of the vehicle to seal 
them off. In this Way, rather than having a netWork of tunnels 
for the transmission of sound throughout the entire chassis of 
a vehicle, there are a series of sealed compartments Which are 
better able to isolate the sound and reduce its transmission 
into the passenger compartment. 
One Way of baf?ing and/ or sealing a holloW compartment, 

such as an A, B or C pillar of an automobile, is to place a 
thermally expandable material (sometimes referred to as a 
“mastic,” it being understood that such materials may be 
either tacky or non-tacky at room temperature) Within the 
holloW compartment and then activate the material by elevat 
ing the temperature of the expandable material to its activa 
tion temperature. Once activated, the material expands, 
essentially ?lling an entire cross-sectional segment of the 
holloW compartment, thus sealing it. 

In a typical application, the mastic is attached to a sub 
strate. The substrate holds the mastic in position Within the 
holloW compartment prior to and during thermal expansion. 
A mounting member such as a bracket or other ?xture con 
nects the substrate to an interior Wall of the compartment. In 
other applications, the mounting member may be separately 
fabricated and then attached to the substrate. 

For cost effectiveness, it is desirable to use mastics having 
greater expandability because this reduces the amount of 
mastic material required to seal and/or baf?e a holloW com 
partment. It is also desirable to extrude the mastic material 
rather than injection mold it because of loWer related tooling 
costs. 

Another problem baf?e assembly manufacturers face is the 
need to accommodate differently con?gured holloW compart 
ments having differently dimensioned cross-sections. It is 
desirable to have a substrate that can ?t in compartments 
having both large and small cross-sectional dimensions. 
While the mastic generally expands to ?ll the compartment 
that it is mounted in, the substrate, Which has a melting point 
higher then the activation temperature of the mastic, generally 
remains dimensionally constant. Thus, in instances Where the 
compartment is cross-sectionally smaller than an outer 
perimeter of the substrate, the substrate generally cannot be 
used since the substrate Will not ?t Within the component. 
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2 
Additionally, in some applications, such as automotive 

applications, the thermal activation of the mastic occurs dur 
ing a baking process Wherein an e-coat or other protective 
coatings are cured. In such applications, it is necessary that 
there be clearance betWeen an edge of the substrate and the 
internal Wall of the compartment that is to be sealed and/or 
baf?ed. This clearance alloWs the e-coat to How past the 
substrate When the compartment is submerged in the e-coat 
ing material. It is therefore desirable to have a substrate that 
can be used With compartments having both large and small 
cross-sectional dimensions and that does not obstruct the How 
of e-coat materials. The present invention addresses these and 
other problems. 

SUMMARY 

Various embodiments of an acoustic baf?e assembly for 
sealing or baf?ing a holloW body are disclosed herein. In a 
?rst embodiment, the acoustic baf?e assembly comprises a 
mass of heat activated expandable material that is capable of 
activating at a predetermined temperature. A substrate sup 
ports the mass. The substrate has a central portion and spaced 
apart projections extending outWardly from the central por 
tion. In this ?rst embodiment, the projections are con?gured 
to control expansion of the mass. 

In an implementation of the ?rst embodiment, the substrate 
has a ?rst side and a second side. The mass is disposed on the 
?rst side. The projections are con?gured to guide expansion 
of the mass aWay from the second side. 

In another implementation of the ?rst embodiment, prior to 
expansion, substantially the entire mass is supported on the 
central portion. 

In another implementation of the ?rst embodiment, prior to 
expansion, a ?rst portion of the mass is supported on the 
central portion and a second portion of the mass is supported 
on the projections. 

In another implementation of the ?rst embodiment, prior to 
expansion, a portion of the mass is supported on the projec 
tions and a portion of the mass extends beyond an outer end of 
at least one of the projections. 

In a second embodiment, the acoustic baf?e assembly 
comprises a mass of heat activated expandable material 
capable of activating at a predetermined temperature. The 
mass de?nes a ?rst perimeter. A substrate supports the mass. 
The substrate has a central portion and ?ngers projecting 
outWardly from the central portion. An outer end of each of 
the ?ngers de?nes a second perimeter. The second perimeter 
is larger than the ?rst perimeter. In this second embodiment, 
the mass of heat activated expandable material is disposed on 
the substrate such that a substantial portion of the ?rst perim 
eter falls Within the second perimeter and the ?ngers are 
con?gured to control expansion of the mass. 

In an implementation of the second embodiment, each of 
the ?ngers is at least partially coplanar With the central por 
tion. 

In another implementation of the second embodiment, a 
notch is de?ned in one of the central portion and the ?ngers to 
permit ?exure of the ?ngers. 

In another implementation of the second embodiment, the 
substrate comprises a generally planar polyamide material. 

In another implementation of the second embodiment, the 
mass expands by at least 1,000% When activated. 

In another implementation of the second embodiment, the 
?ngers are generally coplanar With the central portion and 
project outWardly from the central portion at an angle other 
than 90°. 
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In another implementation of the second embodiment, 
each ?nger is substantially aligned With at least one neigh 
boring ?nger. 

In another implementation of the second embodiment, the 
?ngers are con?gured to cooperate With each other to control 
expansion of the mass in a desired direction. 

In a third embodiment, the acoustic baf?e assembly com 
prises a mass of heat activated expandable material that is 
capable of activating at a ?rst predetermined temperature. A 
substrate supports the mass. The substrate has a central por 
tion and ?exible elongate arms extending outWardly from the 
central portion. A band is disposed around the ?exible elon 
gate arms. The band ?exes elongate arms in an axial direction 
With respect to the central portion and restrains the ?exible 
elongate arms in a ?rst con?guration. The band has a melting 
point of a second predetermined temperature that is loWer 
than the ?rst predetermined temperature. In this third embodi 
ment, the ?exible elongate arms are con?gured to move out 
Wardly from the ?rst con?guration When the band suf?ciently 
melts. 

In an implementation of the third embodiment, an outer tip 
of each of the elongate arms comprises a generally circular 
perimeter. 

In another implementation of the third embodiment, the 
?exible elongate arms are biased to move outWardly from the 
?rst con?guration When the band suf?ciently melts. 

In another implementation of the third embodiment, the 
mass extends beyond an outer tip of at least one of the ?exible 
elongate arms. 

In another implementation of the third embodiment, at 
least a portion of each of the ?exible elongate arms is gener 
ally coplanar With the central portion. 

In another implementation of the third embodiment, the 
?exible elongate arms each have a proximal end that is adja 
cent the central portion and a distal end that is remote from the 
central portion and Wherein a Width of at least one of the 
?exible elongate arms generally increases from the proximal 
end to the distal end. 

In another implementation of the third embodiment, the 
?exible elongate arms are con?gured to cooperate With each 
other to control expansion of the mass in a desired direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The description herein makes reference to the accompany 
ing draWings Wherein like reference numerals refer to like 
parts throughout the several vieWs, and in Which: 

FIG. 1 is a perspective vieW illustrating a ?rst embodiment 
of an exemplary acoustic baf?e assembly made in accordance 
With the teachings of the present invention; 

FIG. 2 is a perspective vieW illustrating a side portion of the 
acoustic baf?e assembly of FIG. 1; 

FIG. 3 illustrates a plan vieW of the acoustic baf?e assem 
bly of FIG. 1; 

FIG. 4 is a plan vieW illustrating an alternate implementa 
tion of the acoustic baf?e assembly of FIG. 1; 

FIGS. 5-6 are cross-sectional vieWs taken from a position 
beloW a holloW body equipped With an implementation of an 
exemplary acoustic baf?e assembly made in accordance With 
the teachings of the present invention sub sequent to activation 
of the expandable material; 

FIGS. 7-8 are cross-sectional vieWs taken from a position 
above the holloW bodies of FIGS. 5 and 6, respectively; 

FIG. 9 is a plan vieW illustrating an alternate implementa 
tion of the acoustic baf?e assembly of FIG. 1 Wherein ?ngers 
having differing lengths project from a central portion of a 
substrate have differing lengths; 
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4 
FIG. 10 is a plan vieW illustrating an underside of the 

acoustic baf?e assembly of FIG. 9; 
FIG. 11 is a plan vieW illustrating an alternate implemen 

tation of the acoustic baf?e assembly of FIG. 1 having elon 
gate mounting members; 

FIGS. 12-13 illustrate alternate implementations of the 
acoustic baf?e assembly of FIG. 1 having differently shaped, 
die cut expandable masses; 

FIG. 14 is a perspective vieW illustrating a second embodi 
ment of an exemplary acoustic baf?e assembly made in accor 
dance With the teachings of the present invention; 

FIG. 15 is a perspective vieW illustrating the acoustic baf?e 
assembly of FIG. 14 With a plurality of ?exible elongate arms 
restrained in a ?rst con?guration; 

FIG. 16 is a perspective, cross-sectional vieW taken from a 
position above a holloW body having the acoustic baf?e 
assembly of FIG. 14 mounted therein; 

FIG. 17 is a perspective cross-sectional vieW taken from a 
position beloW the holloW body of FIG. 16; 

FIGS. 18 and 19 are perspective cross-sectional vieWs of 
the holloW bodies of FIGS. 16 and 17, respectively subse 
quent to the expansion of a heat activated expandable mass; 
and 

FIG. 20 is a perspective vieW illustrating an exemplary 
mounting bracket for mounting the acoustic baf?e assembly 
of FIG. 14 to a holloW body. 

DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 

Detailed embodiments of the present invention are dis 
closed herein; hoWever, it is to be understood that the dis 
closed embodiments are merely exemplary of the invention 
that may be embodied in various and alternative forms. The 
?gures are not necessarily draWn to scale, some features may 
be exaggerated or minimized to shoW details of particular 
components. Therefore, speci?c structural and functional 
details disclosed herein are not to be interpreted as limiting, 
but merely as a representative basis for the claims and/ or as a 
representative basis for teaching one skilled in the art to 
variously employ the present invention. 
The present invention discloses a baf?e assembly for seal 

ing or baf?ing a holloW body. Although the folloWing descrip 
tion centers around an automotive application of this inven 
tion, it should be understood that the teachings of the present 
invention are compatible With any application Wherein it is 
desirable to seal holloW compartments such as, but Without 
limitation, ducts and conduits. A common use for the baf?e 
assembly of the present invention is to seal A, B and/or C 
pillars of an automobile. As is Well knoWn, the A pillar of an 
automobile is the pillar Which separates the Windshield from 
a forWard side WindoW of the vehicle, the B pillar separates 
the forWard side WindoW from the rear side WindoW and the C 
pillar separates the rear side WindoW from the rear WindoW. A, 
B and C pillars are holloW structural components of the 
vehicle Which are connected to other holloW structural com 
ponents of the chassis and Which, if not baf?ed, can be likely 
to transmit undesirable sounds from the tires, the engine, the 
transmission and elseWhere into the passenger compartment 
of the vehicle. 

Vehicle chassis, such as unibodies, typically undergo a 
variety of manufacturing processes to protect against corro 
sion. In a typical case, the metal of the chassis is Washed to 
remove oil and other debris using a phosphate cleaner. 
Another cleaner is then used to remove the phosphate. Next, 
an e-coat is applied to the chassis. The e-coat is then baked to 
cure it. A paint primer is then applied to the chassis Which is 
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then baked again to cure the primer. Next, a base coat of paint 
is applied to the chassis and again baked until cured. Lastly, a 
clear coat is applied to the chassis over the paint. The appli 
cation of the e-coat entails submerging the chassis Within a 
container of liquid coating to coat all surfaces of the chassis, 
both inside and outside. The chassis is then removed from the 
container and the coating is alloWed to drain out of the chas 
sis. After the e-coating is applied, the entire chassis is baked 
at approximately 350° F.:50° F. for anyWhere from 20 min 
utes to 60 minutes. 

In conventional applications, baf?e assemblies having a 
thermally expandable mastic are mounted inside the cavity of 
the A, B and C pillars. The thermally expandable material 
may comprise an ethylene copolymer as a base polymer. In 
some embodiments, the material comprises ethylene vinyl 
acetate (EVA) copolymer or an EVA copolymer derivative. 
Developed over many years, the mastic, Which originally 
expanded to 100% or 200% of its inactivated volume, is noW 
capable of expanding over 2000%. When the temperature of 
the mastic reaches a predetermined elevated temperature, the 
mastic activates and expands. Depending on the formulation 
of the mastic used, the expansion of the mastic can be any 
Where from 1500% to 2800% (and beyond) volumetric 
expansion. In the typical application, the heating of the chas 
sis during the curing of the e-coating elevates the temperature 
of the mastic to the activation temperature. Thus, in the typi 
cal application, the mastic of the baffle assembly expands as 
the e-coat is cured. The mastic material, When expanded, is 
capable of bonding to both the bare metal of the chassis and to 
the cured e-coat. 

With reference to FIGS. 1-3, these ?gures illustrate three 
differing vieWs of a ?rst embodiment of the present invention. 
As depicted, a baf?e assembly 20 includes an expandable 
mass 22, typically a mastic, capable of expanding approxi 
mately 2000% volumetrically When activated. Any suitable 
mastic or expandable material can be used. In at least one 
embodiment, the expandable material can, upon exposure to 
suf?cient heat, expand approximately 2000% volumetrically; 
in other embodiments, the expandable material may expand 
by approximately 500% to 3000% volumetrically. In the 
illustrated embodiment, the mastic is comprised of an ethyl 
ene vinyl acetate copolymer. Derivatives thereof and/ or other 
thermoplastics (including thermoplastic elastomers) may 
also be used. Typically, the mastic may also contain one or 
more heat activatable bloWing agents, in particular one or 
more latent chemical bloWing agents, in amounts effective to 
provide the desired degree of expansion When the mastic is 
heated. Additional ingredients that may also be present in the 
mastic include, but are not limited to, crosslinking agents, 
curatives, ?llers, plasticiZers, tacki?ers, stabiliZers/anti-oxi 
dants, coupling agents, colorants, rubbers/elastomers, and the 
like. The mastic may remain thermoplastic after being acti 
vated or, in a preferred embodiment, may be formulated such 
that it undergoes curing or crosslinking When heated such that 
the resulting foam is crosslinked or thermoset in character 
(thereby having greater strength and/ or heat resistance and/ or 
other improved properties as compared to an analogous ther 
moplastic system). Heat activated expandable materials are 
Well knoWn in the art and are described, for example, in the 
folloWing published applications and patents, each of Which 
is incorporated herein by reference in its entirety: U.S. Pat. 
Nos. 6,150,428; 5,708,042; 5,631,304; 6,830,799; 6,281,260; 
5,266,133; 5,573,027; 5,160,465; 5,385,951; 7,247,657; 
7,140,668; and 7,199,165; U.S. Patent Publication No. 2004 
0266898; and PCT Publication Nos. WO 2008/021200; WO 
2007/0276054; WO 2007/117663; WO 2007/117664; and 
WO 2007/012048. 
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6 
Depending on its composition, mastic 22 may activate at 

temperatures as loW as 2500 as high as 450°. Accordingly, 
mastic 22 activates during typical paint shop and e-coat bak 
ing temperatures and durations. 

Baffle assembly 20 may have any desirable length. For 
example, for universal applications, lengths ranging from 2 to 
8 inches may be appropriate. Alternatively, ranges of 3 to 7 
inches may be appropriate. In some embodiments, lengths 
may be 3 inches, 5 inches, or 7 inches. Widths may range from 
2 inches to 4 inches. The expandable mass 22 may have a 
mass ranging from 0.01 kilograms-0.05 kilograms. The mass 
of the entire baf?e assembly 20 may range from 0.02 kilo 
grams to 0.10 kilograms. 

Baffle assembly 20 includes a substrate 24. Substrate 24 
serves as a platform to support mass 22 Within the holloW 
portion of a compartment. The expandable mass 22 may be 
attached to substrate 24 using any conventional method 
including staples, rivets, Wires, adhesives, and mechanical 
interlockings to name just a feW. In some embodiments, 
expandable mass 22 may have characteristics of a pressure 
sensitive adhesive and be suf?ciently tacky to stick to the 
substrate Without the need for mechanical fasteners. In other 
embodiments, expandable mass 22 may have characteristics 
of a hot melt adhesive Wherein the mastic is heated and 
applied to the substrate surface While in a liquid or softened 
state and remains adhered to the substrate surface upon cool 
ing and resolidifying. 
The substrate 24 can be made of any suitable material, and 

by any suitable process. In at least certain embodiments, the 
substrate 24 is made of at least one dimensionally heat stable 
thermoplastic polymer. In at least one embodiment, substrate 
24 is a nylon material. In other embodiments, any polyamide 
material, such as aramid and sodium polyaspartate, may be 
employed. In other embodiments, substrate 24 may be any 
heat resistant thermoplastic, thermoset, or metallic material. 
In still other embodiments, any other material may be 
employed providing that such other material has a melting 
point above that of expandable mass 22 and, preferably, above 
the temperature at Which the chassis is bake during e-coat 
curing. 

Substrate 24 includes a central portion 25 and a plurality of 
?ngers 26 projecting outWardly from central portion 25 and 
substantially coplanar thereWith. In the illustrated embodi 
ment, central portion 25 is substantially rectangular, having 
tWo relatively long sides and tWo relatively short sides. In the 
illustrated embodiment, ?ngers 26 project outWardly from all 
four of the perimeter sides of central portion 25, hoWever, it 
should be understood that the ?ngers could project from less 
than four perimeter sides. The ?ngers 26 projecting out 
Wardly from the long sides of central portion 25 are aligned 
With one another and project outWardly at an angle other then 
90°. In other embodiments, ?ngers 26 may project outWardly 
at 90°. The ?ngers 26 projecting outWardly from the short 
ends of central portion 25 are transverse to one another. In 
other embodiments, ?ngers 26 projecting outWardly from the 
short ends of central portion 25 may be aligned With one 
another and may project outWardly at either a 90° angle or at 
angle other then 90°. In other embodiments, ?ngers 26 may 
project outWardly at betWeen approximately 60° to 80°. In 
still other embodiments, ?ngers 26 may project outWardly at 
betWeen approximately 65° to 75°. 

Fingers 26 may have any desirable length. In some embodi 
ments, ?ngers ranging from 15 mm to 50 mm in length are 
desirable. In other embodiments, ?ngers from 20 mm to 40 
mm in length may be desirable. In still other embodiments, 
?ngers ranging from 25 mm to 35 mm in length may be 
desirable. In some embodiments, the spacing betWeen indi 
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vidual ?ngers 26 may range from 7 mm to 13 mm. In other 
embodiments, the spacing betWeen individual ?ngers 26 may 
range from 8 mm to 12 mm. In other embodiments, the 
spacing betWeen individual ?ngers 26 may be from 9 mm to 
1 1 mm. In still other embodiments, individual ?ngers 26 may 
be spaced apart by 10 mm. Each individual ?nger 26 may 
have a thickness ranging from 0.5 mm to 1.5 mm and a Width 
ranging from 0.5 mm to 3.0 mm. Moreover, While the ?ngers 
26 are shoWn to be relatively uniform in siZe and shape, it 
should be understood that at least some of the ?ngers 26 can 
vary in siZe and/or shape from other of the ?ngers 26. 

In other embodiments, ?ngers 26 may be curved or may 
angle upWards or doWnWards With respect to central portion 
25. In still other embodiments, ?ngers 26 may not be uniform 
in Width. Rather, for example, each of the ?ngers 26 may have 
a Width at its tip that is greater than a Width at its base Where 
each ?nger 26 meets central portion 25. 

In still other embodiments, the cross-sectional shape of the 
?ngers may be square, round, rectangular, triangular, oval or 
any other suitable geometry. The surface of the ?ngers on the 
same side of the substrate as the surface to Which the mass of 
heat activated expandable material is a?ixed may be ?at or 
may be V-shaped, grooved, concave, or otherWise contain 
recesses that may assist in supporting and guiding the mate 
rial as it is being softened and expanded. 

In applications Where the cavity to be sealed is smaller than 
an outer perimeter formed by the collective ends of ?ngers 26, 
baf?e assembly 20 need not be trimmed to siZe. This is 
because ?ngers 26 have been mounted at an angle With 
respect to central portion 25 and have the ability to ?ex. 
Fingers 26 may ?ex in the direction they are leaning toWards 
to alloW baf?e assembly 20 to be mounted inside of a cramped 
compartment. In some embodiments, at the base of each 
?nger 26 Where it adjoins central portion 25, a notch may be 
carved out to further facilitate the ?exing of ?ngers 26. This 
capability can save considerable cost. For instance, the 
dimensions of A, B, and C pillars of a vehicle may change 
When the vehicle goes from prototype to production. If the 
compartments Within the A, B, and C pillars are made smaller, 
ordinarily, baf?e assembly manufactures Would need to rede 
sign the baf?e assemblies including the substrates to accom 
modate the smaller environment. Baf?e assembly 20 having 
?ngers 26 Will, in many cases, obviate the need to redesign 
and, consequently, save considerable cost by avoiding the 
need to retool or procure neW tools to produce the redesigned 
baf?e assembly. 

Fingers 26 have another advantage in cramped quarters. 
Fingers 26 alloW e-coating and other coating to ?oW past 
baf?e assembly 20 When the chassis is submerged in the 
coating. If substrate 24 Were a solid rectangular substrate 
having an outer perimeter coinciding With the outer perimeter 
formed by the ends of ?ngers 26, then mounting such a 
substrate in close proximity to a Wall of the chamber could 
obstruct and impede the ?oW of the coating. 

Expandable mass 22 may be extruded and then cut to ?t on 
substrate 24.Altematively, expandable mass 22 may be inj ec 
tion molded or, as illustrated in FIGS. 4, 12, and 13, mass 22 
may be die cut. Substrate 24 may be injection molded, die cut, 
or cut from a sheet ofpolyamide material such as by use of a 
Water jet or by any other means. Where the mass and the 
substrate are both capable of being molded, they may be 
advantageously assembled using co -molding or over molding 
techniques. 

In the depicted illustrations of the ?rst embodiment (FIGS. 
1-13) central portion 25 is a solid planar member having a 
perimeter that is generally the same as a perimeter formed by 
an outer edge of expandable mass 22. In other embodiments, 
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8 
the respective perimeters of expandable mass 22 and central 
portion 25 may not be co-extensive. In still other embodi 
ments, central portion 25 may not be solid. Instead, central 
portion 25 may comprise a lattice or grid or net or mesh or 
other similar con?guration. 

Baf?e assembly 20 further comprises mounting members 
28. In the depicted embodiment, mounting members 28 are 
steel brackets having nylon fasteners Which are con?gured to 
?t in openings in a Wall 34 of the compartment 38 that is to be 
sealed. As best seen in FIG. 10, mounting members 28 are 
attached to substrate 24 by rivets. In other embodiments, 
threaded steel fasteners may be used to secure mounting 
members 28 to an internal Wall of the compartment to be 
sealed. In some applications, the mounting member may be 
integral With the substrate. For example, the mounting mem 
ber(s) and substrate may be integrally formed from a thermo 
plastic such as a polyamide using injection molding. As illus 
trated in FIG. 2, mounting members 28 extend transversely 
from substrate 24 a length su?icient to permit baf?e assembly 
20 to be mounted to an internal Wall of a compartment Without 
the ends of ?ngers 26 physically contacting the Wall. In some 
embodiments, the length of mounting member 28 may range 
from 5 cm to 15 cm. In other embodiments, the length of 
mounting members 28 may vary, as illustrated in FIG. 9. By 
varying the length of mounting members 28, baf?e assembly 
20 can be placed as close to the center of the compartment to 
be sealed as desired or as close to an internal Wall of the 
compartment as desired. 
When baf?e assembly 20 is placed inside a holloW cham 

ber or compartment, such as an A, B or C pillar of a vehicle, 
and then heated to the activation temperature, expandable 
mass 22 activates. At ?rst, expandable mass 22 softens and 
begins to ?oW. Substrate 24 Will generally be mounted such 
that expandable mass 22 is above, and supported by, substrate 
24. If substrate 24 lacked ?ngers 26, expandable mass 22 
Would ?oW over the outer edges of central portion 25 and drip 
doWn beloW substrate 24. This condition Would be unaccept 
able because expandable mass 22 could then expand in an 
uncontrolled manner and may fail to adequately seal a cross 
sectional segment of the compartment. Fingers 26 prevent 
this by serving as a platform to support the softened, ?oWing 
expandable mass, such as mastic, prior to its expansion. Fin 
gers 26 continue to support mass 22 during its expansion, thus 
controlling and directing the expansion of mass 22 and ensur 
ing a good seal of the compartment. If ?ngers 26 are spaced 
too far apart, mass 22 may ?oW betWeen ?ngers 26 and sag 
doWnWardly or drip Which Would be undesirable. As ?ngers 
26 are moved closer together, the ability of mass 22 to ?oW in 
betWeen the individual ?ngers as it softens diminishes. There 
fore, an appropriate distance betWeen ?ngers 26 Will vary 
from embodiment to embodiment depending on the formula 
tion of mass 22. In the some embodiments, a maximum dis 
tance betWeen ?ngers of approximately 10 mm is appropriate. 
In other embodiments, a distance of betWeen approximately 8 
mm and 12 mm may generally be acceptable. As the viscosity 
of a heated, softened, mass 22 increases, the distance betWeen 
?ngers 26 may also increase. Conversely, as the viscosity 
diminishes, the maximum acceptable distance betWeen ?n 
gers correspondingly diminishes. 
As mass 22 is thermally activated, it expands in an outWard 

and upWard direction. Mass 22 Will bond With the internal 
Walls of the compartment as it expands and contacts them. 
This creates an hermetic seal and acoustic barrier that not only 
inhibits the transmission of sound through the vehicle’ s chas 
sis, but also inhibits the ?oW of Water, dust and other particu 
lates through the chassis. Illustrations depicting an exemplary 
segment of a compartment subsequent to the thermal expan 



US 7,9l3,8l4 B2 

sion of mass 22 are shown in FIGS. 5-8. These ?gures depict 
hoW expanded mass 22 expands to ?ll an entire cross-section 
of the cavity. FIGS. 5 and 6 depict an underside of baf?e 
assembly 20. In this vieW, substrate 24 is visible together With 
mounting members 28 supporting substrate 24 to internal 
Wall of the compartment. FIGS. 5 and 6 illustrate mounting 
members 28 having differing lengths to accommodate com 
partments having different cross-sectional dimensions. FIGS. 
7-8 depict the opposite sides of the respective compartments 
shoWing the region above substrate 24 subsequent to activa 
tion of mass 22. 

In some embodiments, for optimal expansion, it may be 
desirable to have mass 22 in close proximity to the Wall of the 
chamber to Which baf?e assembly 20 is attached. In such 
instances, ?ngers 26 may have a shorter length on the side of 
central portion 25 Where mounting members 28 connect With 
the Wall than the length of Fingers 26 on the opposite side of 
central portion 25. In other embodiments, all of the Fingers 26 
may have substantially the same length and mass 22 may be 
disposed so as to be at least partially supported by the Fingers 
26 that face the Wall. 

Die cutting may be desirable in applications Where the 
cross-sectional con?guration of the compartment is irregular. 
It may be advantageous to con?gure mass 22 to have a shape 
that conforms to the cross-section. Die cutting mass 22 facili 
tates this. With respect to FIG. 4, mass 22 has been die cut. 
Mass 22 has mass projections 30 Which project outWardly 
from mass 22. Mass projections 30 correspond to contours of 
the compartment Which baf?e assembly 20 Will be sealing. 
This ensures that there Will be su?icient expandable mass, 
such as mastic material, in the vicinity of crevices and other 
irregular surface features to completely ?ll those features in 
sealed compartments. FIGS. 9 and 10 depict a baf?e assembly 
20 from above and beloW respectively. In these ?gures, it can 
be clearly seen that the ?ngers projecting from central portion 
25 on the side Where mounting members 28 connects to the 
internal surface of the compartment are shorter then the ?n 
gers 26 projecting from the opposite side of central portion 
25. Additionally, in FIG. 6, the underside of substrate 24 is 
clearly visible. Here it can also be seen that central portion 25 
is a generally rectangular planar member. 

With respect to FIG. 11, mounting members 28 have a 
greater length than the mounting members 28 depicted in 
FIG. 9 and are con?gured to dispose baf?e assembly 20 in the 
center of a compartment having a relatively large Width. In 
this embodiment, ?ngers 26 are substantially the same length 
on both the side of substrate 24 facing the mounting Wall and 
the side of substrate 24 facing aWay from the mounting Wall. 
In this embodiment, mass 22 is substantially centered on 
substrate 24. A perimeter formed by the outer edges of mass 
22 ?ts substantially entirely Within a perimeter formed by the 
outer ends of ?ngers 26. FIG. 11 also illustrates notches cut 
into ?ngers 26 at the location Where ?ngers 26 contact sub 
strate 24. In all of the implementations of the ?rst embodi 
ment illustrated in FIGS. 1-13, ?ngers 26 are integral With 
substrate 24. In other embodiments, substrate 24 and ?ngers 
26 may be separately fabricated and attached. In other 
embodiments, ?ngers 26 may not be aligned With one another 
but rather may be transverse angles With respect to one 
another forming a lattice or grid. 

FIGS. 12 and 13 illustrate additional embodiments of 
baf?e assembly 20 Wherein expandable mass 22 is die cut 
rather than extruded and is con?gured to correspond to the 
internal con?guration of the compartment Which baf?e 
assembly 20 is to seal. 

With reference to FIG. 14, a second embodiment of an 
acoustic baf?e assembly 120 made in accordance With the 
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10 
teachings of the present invention is illustrated. Acoustic 
baf?e assembly 120 includes a substrate 122 having a central 
portion 124 and a plurality of elongate arms 126. In the 
illustrated embodiment, elongate arms 126 include outer tips 
128 such that the outer tips 128 cooperate together to form a 
generally circular perimeter. In other embodiments, the indi 
vidual arms may have varying lengths such that only some of 
the tips may cooperate to form the generally circular perim 
eter. In still other embodiments, other geometric con?gura 
tions may be employed. For instance, the cross sectional 
con?guration of the compartment may be more suited to oval 
or oblong substrate con?gurations. In the illustrated embodi 
ment, each elongate arm 126 has substantially the same 
length and con?guration. In other embodiments, elongate 
arms 126 of varying lengths may be employed. Also, in the 
illustrated embodiment, an outer portion of each elongate arm 
126 ?ares outWardly and is generally Wider than an inner 
portion of each respective elongate arm 126. In other embodi 
ments, other con?gurations may be employed. For instance, 
an outer portion of each elongate arm 126 may have substan 
tially the same Width as the inner portion. In other embodi 
ments, elongate arms 126 may taper toWards the outer por 
tion. 

Elongate arms 126 are ?exible and can bend in directions 
that are transverse to the plane of central portion 124. In some 
embodiments, elongate arms 126 may be ?exible enough to 
bend 190° from a relaxed state. In other embodiments, elon 
gate arms 126 may be ?exible enough to bend 1135° from a 
relaxed state. In still other embodiments, elongate arms 126 
may be ?exible enough to bend 1180° from a relaxed state. In 
this manner, each elongate arm 126 may act as a spring, 
returning to a position that is substantially coplanar With 
central portion 124 once a bending force or other restraint or 
obstruction that restrains elongate arms 126 in a bent position 
is removed or released. Substrate 122 may be made of any 
suitable material including plastics such as, but not limited to, 
nylon, polyester, EVA, cross-linked polyethylene, polypro 
pylene, TPE (thermoplastic elastomer), TPO (thermoplastic 
ole?n), TPV (thermoplastic vulcanite), polyurethane, epoxy, 
rubber (epdm, sbr, natural rubber, neoprene, reclaim, silicon), 
PVC, acrylic, polycarbonate, polystyrene, PET, and polylac 
tic acid. Substrate 122 could alternatively be made of metals 
including spring steel and aluminum. It should be understood 
that materials deemed suitable for substrate 122 can also be 
suitable for substrate 24 and vice versa. 
A mass of heat activated expandable material 130 is sup 

portable on substrate 122. Expandable mass 130 is typically a 
mastic that is capable of expanding from 500% to 2,000% and 
beyond, volumetrically, When activated. Any suitable mastic 
or expandable material can be used. In at least one embodi 
ment, the expandable material can, upon exposure to su?i 
cient heat, expand approximately 2,000% volumetrically; in 
other embodiments, approximately 500% to 3,000% volu 
metrically. In the illustrated embodiment, the mastic is com 
prised of an ethylene vinyl acetate copolymer. Derivatives 
thereof and/or other thermoplastics (including thermoplastic 
elastomers) may also be used. In one embodiment, the mastic 
is capable of being crosslinked or cured When heated, eg 
through the incorporation of reactive polymers, reactive oli 
gomers, reactive monomers, crosslinking agents and/or cur 
ing agents and the like. It should be understood that materials 
suitable for expandable mass 130 can also be suitable for 
expandable mass 22, and vice versa. 

In the depicted embodiments, expandable mass 130 is a 
single, integral mass having a periphery that is substantially 
the same as the periphery of substrate 122. In other embodi 
ments, a plurality of masses 130 may be supported on sub 
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strate 122. The plurality of masses 130 may, When taken 
together, de?ne a periphery substantially the same as a 
periphery of substrate 122. In other embodiments, the plural 
ity of masses 130 may be supported by only elongate arms 
126. In still other embodiments, a single mass 130 or a plu 
rality of masses 130 may be supported on only central portion 
124. 

Typically, the mastic may also contain one or more heat 
activatable bloWing agents, in particular one or more latent 
chemical bloWing agents, in amounts effective to provide the 
desired degree of expansion When the mastic is heated. Addi 
tional ingredients that may also be present in the mastic 
include, but are not limited to, crosslinking agents, curatives, 
?llers, plasticizers, tacki?ers, stabiliZers/anti-oxidants, cou 
pling agents, colorants, rubbers/elastomers, and the like. The 
mastic may remain thermoplastic after being activated or, in a 
preferred embodiment, may be formulated such that it under 
goes curing or crosslinking When heated such that the result 
ing foam is crosslinked or thermoset in character (thereby 
having greater strength and/or heat resistance and/or other 
improved properties as compared to an analogous thermo 
plastic system). 

Heat activated expandable materials are Well-knoWn in the 
art and are described, for example, in the folloWing published 
applications and patents, each of Which is incorporated herein 
by reference in its entirety: U.S. Pat. Nos. 6,150,428; 5,708, 
042; 5,631,304; 6,830,799; 6,281,260; 5,266,133; 5,573,027; 
5,160,465; 5,385,951; 7,247,657; 7,140,668; and 7,199,165; 
U.S. Patent Publication Nos. 2004/0266898; and PCT Publi 
cation Nos. WO 2008/021200; WO 2007/0276054; WO 
2007/117663; WO 2007/117664; and WO 2007/012048. 

Depending on its composition, mass 130 may activate at 
temperatures as loW as 2500 F. and as high as 4500 F. Accord 
ingly, mass 130 activates during typical paint shop and e-coat 
baking temperatures and durations. In some embodiments, 
mass 130 may be co-injection molded together With substrate 
122. In such embodiments, mass 130 may soften and become 
liqui?ed during the co-injection process such that mass 130 
becomes heat bonded to substrate 122, forming a relatively 
robust bond With substrate 122 as mass 130 cools and solidi 
?es. In other embodiments, mass 130 may be overmolded 
over substrate 122. In other embodiments, mass 130 may be 
die cut and disposed over substrate 122 and af?xed thereto by 
any suitable means including heat staking, adhesives, and 
mechanical fasteners. In other embodiments, mass 130 may 
be extruded and a?ixed to substrate 122 in any manner 
described above. 

Mass 122 is a substantially ?exible material that bends 
together With the elongate arms 126 of substrate 122 and 
deforms Without substantially separating from elongate arms 
126. In some embodiments, mass 130 extends beyond tips 
128 and are supported in cantilever fashion. Such a con?gu 
ration is illustrated in FIG. 14. 
A mounting assembly 132 supports substrate 122 and mass 

130 and is con?gured for attachment to an internal Wall or 
surface of a holloW compartment. Mounting assembly 132 is 
a?ixed at one end to central portion 124. At an opposite end, 
mounting assembly 132 is con?gured for attachment to a Wall 
of a holloW compartment into Which acoustic baf?e assembly 
120 is to be mounted. In the illustrated embodiment, mount 
ing assembly 132 includes a threaded or Christmas tree fas 
tener. In other embodiments, other manners of attaching 
mounting assembly 132 to the Wall of the compartment may 
be employed including, Without limitation, the use of adhe 
sives, Welding, braZing, and the use of other mechanical fas 
teners such as ?exible plastic clips. In the illustrated embodi 
ment, mounting member 132 includes a ?rst rectangular 
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portion 134 and a second rectangular portion 136. The ?rst 
rectangular portion 134 is substantially perpendicular to sec 
ond rectangular portion 136. This con?guration may be opti 
mal for supporting acoustic baf?e assembly 120 in an upright 
position Within a substantially rectangular holloW compart 
ment. For non-rectangular holloW compartments, con?gura 
tions other than a perpendicular orientation betWeen ?rst 
rectangular portion and second rectangular portion 136 may 
be appropriate. 

First rectangular portion 134 has a length L. In some 
embodiments, it may be desirable for length L to be approxi 
mately equal to one half of the Width of the holloW compart 
ment into Which acoustic baf?e assembly 120 is to be 
mounted. This con?guration Would dispose acoustic baf?e 
assembly 120 generally in the center of the holloW compart 
ment. It may be desirable to have a plurality of mounting 
assemblies 132 having ?rst rectangular portions 134 of dif 
ferent lengths L to accommodate differently siZed holloW 
compartments. In other embodiments, length L of ?rst rect 
angularpor‘tion 134 may not be substantially equal to one half 
the Width of the holloW compartment and acoustic baf?e 
assembly 120 may not generally centered Within the holloW 
compartment. Mounting assembly 132 may be made using an 
adjustable mold Which Will produce mounting assemblies 
132 having ?rst rectangular portions 134 of different lengths. 
Mounting assembly 132 may be made of any material 

including nylon, polyester, EVA, cross-linked polyethylene, 
polypropylene, TPE (thermoplastic elastomer), TPO (ther 
moplastic ole?n), TPV (thermoplastic vulcanite), polyure 
thane, epoxy, rubber (EPDM, SBR, natural rubber, neoprene, 
reclaim, silicone), PVC, acrylic, polycarbonate, polystyrene, 
PET, and polylactic acid. Preferably, the material used to 
make mounting assembly 132 is selected to have suf?cient 
heat resistance so as to avoid signi?cant drooping or distor 
tion of the mounting assembly When the acoustic baf?e 
assembly is subjected to heating for the purpose of activating 
the mass of heat activated expandable material. In the illus 
trated embodiment, mounting assembly 132 is attached to 
central portion 124 using a mechanical fastener. In other 
embodiments, heat staking, and adhesive, and other mechani 
cal fasteners, including, but not limited to, “Christmas tree” 
type pins and ?exible clips made of plastic, may be used to 
attach mounting assembly 132 to substrate 122. Mounting 
assembly 132 is attached to substrate 122 at substantially a 
center of central portion 124. In other embodiments, mount 
ing assembly 132 may be attached to an off center portion of 
central portion 124. In still other embodiments, substrate 122 
and mounting assembly 132 may be integrally formed. For 
example, mounting assembly 132 and substrate 122 may be 
integrally formed from a thermoplastic such as a polyamide 
using injection molding. 

With respect to FIG. 15, acoustic baf?e assembly 120 is 
illustrated in a compact con?guration mounted to a Wall 138 
of the holloW compartment. As depicted, the elongate arms 
126 have been bent in an upWard direction and held together 
by a band 140. In other embodiments, compact acoustic baf?e 
assembly 120 may be supported in other than an upWard 
direction. For instance and Without limitation, compact 
acoustic baf?e assembly 120 may be supported With elongate 
arms 126 extending horiZontally or doWnWardly. 

In the depicted embodiment, band 140 is a thermoplastic 
band that retains elongate arms 126 in a deformed state mak 
ing acoustic baf?e assembly 120 compact. In this compact 
con?guration, acoustic baf?e assembly 120 may be installed 
Within a holloW compartment having a cross sectional dimen 
sion that is smaller than the dimensions of a perimeter formed 
by tips 128 of elongate arms 126 When elongate arms 126 are 



US 7,913,814 B2 
13 

unrestrained and outstretched. In some embodiments, band 
140 may have a sharp melting point Which means that band 
140 Will rapidly disintegrate When the ambient temperature 
reaches its melting point. In the depicted embodiment, band 
140 has a melting point of approximately 150° F. to 1600 F. In 
other embodiments, the melting point of band 140 may be 
higher than 1600 F. but less than the temperature at Which 
mass 130 activates. In still other embodiments, band 140 may 
have a melting point loWer than 1500 F., but preferably higher 
than temperatures typically encountered by goods in transit to 
alloW band 140 to Withstand the temperature variations of 
shipping. In some embodiments, the melting point of band 
140 Will be no loWer than —1000 C. Band 140 may be made of 
any suitable material including, but not limited to, styrene 
block copolymers such as styrene-butadiene-styrene (SBS) 
and styrene-isoprene-styrene (SIS) thermoplastic elastomers. 
Band 140 may be applied manually by ?rst bending elon 

gate arms 126 in an upWard direction and then placing band 
140 around the upWardly stretch elongate arms 126. In other 
embodiments, band 410 may be robotically applied. In still 
other embodiments, acoustic baf?e assembly 120 may not 
include band 140. Instead, acoustic baf?e assembly 120 may 
be positioned Within a holloW compartment and a?ixed to 
Wall 138 by ?rst positioning acoustic baf?e 120 With elongate 
arms 126 outstretched over an upper portion of the holloW 
compartment and then pushing on acoustic baf?e assembly 
120 from above or pulling from beloW such that the Walls of 
the holloW compartment Will bend elongate arms 126 in an 
upWard direction as acoustic baf?e assembly 120 moves 
doWnWardly. In such embodiments, acoustic baf?e assembly 
120 may be af?xed to Wall 138 at a desired location and 
elongate arms 126 Will be restrained by the Walls of the 
holloW compartment. 
When acoustic baf?e assembly 120 is positioned Within the 

holloW compartment and elongate arms 126 are restrained in 
a compact, generally upright position by band 140, acoustic 
baf?e assembly 120 is ready for activation. So long as neither 
a ?rst predetermined temperature (a temperature at Which 
expandable mass 130 activates) nor a second predetermined 
temperature (the temperature at Which band 140 melts), is 
reached, acoustic baf?e assembly 120 Will remain in the 
compact con?guration illustrated in FIG. 15. 

With respect to FIG. 16, acoustic baf?e assembly 120 is 
illustrated in a con?guration that simulates a ?rst stage of a 
typical baking process Wherein the ambient temperature 
inside the holloW compartment has reached or exceeds the 
melting point of band 140. As depicted, once band 140 has 
melted, elongate arms 126 move outWardly from the compact 
con?guration depicted in FIG. 15 in an attempt to return to the 
generally ?at con?guration illustrated in FIG. 14. In this 
manner, elongate arms 126 are throWn outWardly until they 
are obstructed from further outWard motion by the Walls of 
the holloW compartment. By using an acoustic baf?e assem 
bly Whose tips 128 de?ne a perimeter exceeding the cross 
sectional dimensions of the compartment, elongate arms 126 
Will be long enough to reach into the comers Where the Walls 
of the holloW compartment intersect. In this manner, sub stan 
tially an entire cross-sectional segment of the holloW com 
partment Will contain a portion of mass 130. This can be 
helpful to ensure a complete seal of the holloW compartment 
once mass 130 activates. 

In embodiments Where mass 130 extends beyond tip 128, 
When band 140 melts and elongate arms 126 move outWardly 
to the Walls of the holloW compartment, a portion of mass 130 
contacts the Walls of the holloW compartment. This can be 
useful later during thermal activation of mass 130 to guide the 
expansion of mass 130. Once it is activated, mass 130 is 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
capable of bonding to both bare metal and to the e-coated 
Walls of a holloW compartment. Therefore, because mass 130 
is partially in contact With the Walls prior to activation, the 
illustrated con?guration Will ensure a good bond betWeen the 
activated mastic and the inner Walls of the holloW compart 
ment. In embodiments Where mass 130 is supported primarily 
or solely on central portion 124, once mass (or masses) 130 is 
heated to the activation temperature, mass 130 Will expand 
along outstretched elongate arms 126 and then upWardly 
from there along the Walls of the holloW compartment. 

FIG. 17 illustrates the acoustic baf?e assembly 120 of FIG. 
16 from an area underneath acoustic baf?e assembly 120. In 
this vieW, mounting assembly 132 is clearly visible support 
ing acoustic baf?e assembly 120 in a central portion of the 
holloW compartment. 

With respect to FIG. 18, the acoustic baf?e assembly 120 is 
illustrated subsequent to actuation of mass 130 from a posi 
tion above acoustic baf?e assembly 120. As depicted, mass 
130 has expanded volumetrically by betWeen 2,000% and 
3,000%, completely ?lling and sealing a cross-section of the 
holloW compartment. Portions of mass 130 can be seen adher 
ing to the Walls 142 of the holloW compartment 150 illustrated 
in FIGS. 18 and 19. 

FIG. 19 illustrates an underside of acoustic baf?e assembly 
120. Elongate arms 126 remain in substantially the same 
position they occupied prior to heat actuation of mass 130 and 
have thus supported mass 130 during its expansion. 

It may be preferable to produce acoustic baf?e assemblies 
120 having a feW standard or universal siZes. For instance, 
acoustic baf?e assemblies 120 Wherein tips 128 form a circle 
having a 5 inch diameter, a 10 inch diameter and a 15 inch 
diameter may be suf?cient to accommodate most, if not all, 
baf?ing applications. Having a feW standard con?gurations 
rather than tailoring the dimensions of acoustic baf?e assem 
bly 120 for speci?c applications loWers mold tooling costs as 
only a feW molds are needed to cover virtually the entire range 
of applications. 

With respect to FIG. 20, mounting assembly 132 is illus 
trated. As indicated in this slide, ?rst rectangular portion 134 
may have a variable length. In some embodiments, the length 
of ?rst rectangular portion 134 may vary from betWeen 1 and 
4 inches. In other embodiments, the length may reach 6 
inches. In still other embodiments, the length may reach 8 
inches. Use of an adjustable mold can reduce costs associated 
With producing mounting assemblies of varying lengths. 
The invention disclosed herein and described in various 

embodiments above yields a number of bene?ts to a manu 
facturer employing these methods, including loW tooling 
costs, neW design options, feWer manufacturing changes 
(such as mold and material purges) and compatibility With 
neW technologies such as increasingly expandable mastics. 
Similar bene?ts are enjoyed by customers of such manufac 
turers include loW to no tooling costs, better acoustic proper 
ties, the use of common parts and therefore reduced part 
numbers for multiple applications, loW part Weight and loWer 
costs, to name a feW. 

While embodiments of the invention have been illustrated 
and described, it is not intended that these embodiments 
illustrate and describe all possible forms of the invention. 
Rather, the Words used in the speci?cation are Words of 
description rather than limitation, and it is understood that 
various changes may be made Without departing from the 
spirit and scope of the invention. 

What is claimed is: 
1. An acoustic baf?e assembly for sealing or baf?ing a 

holloW body, the acoustic baf?e assembly comprising; 
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a mass of heat activated expandable material capable of 
activating at a predetermined temperature, the mass 
de?ning a ?rst perimeter; and 

a substrate supporting the mass, the substrate having a 
central portion supporting a portion of the mass and 
spaced apart projections extending radially outWard 
from the central portion, the spaced apart projections 
de?ning a second perimeter, the second perimeter being 
larger than the ?rst perimeter, such that a substantial 
portion of the ?rst perimeter falls Within the second 10 
perimeter, 

Wherein the projections are con?gured to control expan 
sion of the mass. 

2. The acoustic baf?e assembly of claim 1 Wherein the 
substrate has a ?rst side and a second side, Wherein the mass 
is disposed on the ?rst side, and the projections are con?gured 
to guide expansion of the mass aWay from the second side. 

3. The acoustic baf?e assembly of claim 1 Wherein, prior to 
expansion, substantially the entire mass is supported on the 
central portion. 

4. The acoustic baf?e assembly of claim 1 Wherein, prior to 
expansion, a ?rst portion of the mass is supported on the 
central portion and a second portion of the mass is supported 
on the projections. 

5. The acoustic baf?e assembly of claim 1 Wherein, prior to 
expansion, a portion of the mass is supported on the proj ec 
tions, and Wherein a portion of the mass extends beyond an 
outer end of at least one of the projections. 

6. The acoustic baf?e assembly of claim 1 Wherein the 
spaced apart projections are substantially coplanar With the 
central portion. 

7. An acoustic baf?e assembly for sealing or baf?ing a 
holloW body, the acoustic baf?e assembly comprising: 

a mass of heat activated expandable material capable of 
activating at a predetermined temperature, the mass 
de?ning a ?rst perimeter; and 

a substrate supporting the mass, the substrate having a 
central portion and ?ngers projecting outWardly from 
the central portion, an outer end of each of the ?ngers 
de?ning a second perimeter, the second perimeter being 
larger than the ?rst perimeter, 

Wherein the mass of heat activated expandable material is 
disposed on the substrate such that a substantial portion 
of the ?rst perimeter falls Within the second perimeter 
and Wherein the ?ngers are con?gured to control expan 
sion of the mass. 

8. The acoustic baf?e assembly of claim 7 Wherein each of 
the ?ngers is at least partially coplanar With the central por 
tion. 

9. The acoustic baf?e assembly of claim 7 Wherein a notch 
is de?ned in one of the central portion and the ?ngers to 
permit ?exure of the ?ngers. 

10. The acoustic baf?e assembly of claim 7 Wherein the 
substrate comprises a dimensionally heat stable polymeric 
material. 

11. The acoustic baf?e assembly of claim 7 Wherein the 
?ngers are generally coplanar With the central portion and 
project outWardly from the central portion. 

12. The acoustic baf?e assembly of claim 7 Wherein the 
?ngers are con?gured to cooperate With each other to control 
expansion of the mass in a desired direction. 
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13. An acoustic baf?e assembly for sealing or baf?ing a 

holloW body de?ned by a plurality of Walls, the acoustic baf?e 
assembly comprising: 

a mass of heat activated expandable material capable of 
activating at a ?rst predetermined temperature; 

a substrate supporting the mass, the substrate having a 
central portion and ?exible elongate arms extending out 
Wardly from the central portion; and 

a band disposed around the ?exible elongate arms, the band 
?exing the ?exible elongate arms in an axial direction 
With respect to the central portion and restraining the 
?exible elongate arms in a ?rst con?guration, the band 
having a melting point of a second predetermined tem 
perature that is loWer than the ?rst predetermined tem 
perature, 

Wherein the ?exible elongate arms are con?gured to move 
outWardly from the ?rst con?guration When the band 
su?iciently melts. 

14. The acoustic baf?e assembly of claim 13 Wherein an 
outer tip of each of the ?exible elongate arms comprises a 
generally circular perimeter. 

15. The acoustic baf?e assembly of claim 13 Wherein the 
?exible elongate arms are biased to move outWardly from the 
?rst con?guration When the band suf?ciently melts. 

16. The acoustic baf?e assembly of claim 13 Wherein the 
mass extends beyond an outer tip of at least one of the ?exible 
elongate arms. 

17. The acoustic baf?e assembly of claim 13 Wherein at 
least a portion of each of the ?exible elongate arms is gener 
ally coplanar With the central portion. 

18. The acoustic baf?e assembly of claim 13 Wherein the 
?exible elongate arms each have a proximal end that is adja 
cent the central portion and a distal end that is remote from the 
central portion and Wherein a Width of at least one of the 
?exible elongate arms generally increases from the proximal 
end to the distal end. 

19. The acoustic baf?e assembly of claim 13 Wherein the 
?exible elongate arms are con?gured to cooperate With each 
other to control expansion of the mass in a desired direction. 

20. An acoustic baf?e assembly for sealing or baf?ing a 
holloW body, the acoustic baf?e assembly comprising: 

a mass of heat activated expandable material capable of 
activating at a predetermined temperature, the mass 
de?ning a ?rst perimeter; and 

a substrate supporting the mass, the substrate having a 
central portion supporting a portion of the mass and 
?ngers projecting outWardly from the central portion, 
the ?ngers de?ning a peripheral portion radially outWard 
from the central portion, an outer end of each of the 
?ngers de?ning a second perimeter, the second perim 
eter being larger than the ?rst perimeter When vieWed on 
a plane normal to the central axis of the holloW body, 

Wherein the mass of heat activated expandable material is 
disposed on the substrate such that a substantial portion 
of the ?rst perimeter falls Within the second perimeter 
and Wherein the ?ngers are con?gured to control expan 
sion of the mass. 


